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teacher or the practitioner in a referral institution who is looking for extensive
background information and literature citations.
ROBERT S. BALTIMORE
Departments ofPediatrics andEpidemiology andPublic Health
Yale University SchoolofMedicine
THREE-DIMENSIONAL NEUROIMAGING. By Arthur W. Toga. New York, Raven Press,
1990. 306 pp. $98.00.
Rapid advances in biomedical research technology have helped elucidate the struc-
ture and function of many components of the human body. Much of brain function,
however, still remains enigmatic. Recent advances in computer and engineering
technology might help to change that, and it is this new, exciting field of research that
is the focus ofthis book.
When I first saw the title, Three-Dimensional Neuroimaging, I expected discussion
of some of the conventional methods of structural (such as MRI and CT) and
functional (PET and SPECT) brain imaging. That, very specifically, is not the focus of
this book. To quote the preface, "Some of the most difficult decisions ... dealt with
limiting coverage ofthe neuroimaging field .... MRI and PET do not share the same
issues inherent to those methodologies that physically slice nervous tissue .... this
book concentrates on topics most pertinent to the imaging of data derived from serial
sectioning."
The book is divided into three sections. The first deals with the basics ofneuroimag-
ing. These chapters contain fairly detailed and highly technical discussions of the
general computer and engineering issues involved in the development ofneuroimaging
systems (i.e., resolution, sensing devices, image enhancement, graphic representa-
tions). Each chapter is written by a different group of people; consequently, there is
variability in the depth ofthe discussions. Sometimes, concepts are illustrated through
descriptions ofprograms/systems which have been developed, often with more empha-
sis on the programs than on the concepts. While not all of the discussions are equally
detailed, all chapters contain excellent references for further reading. Though the
writing is generally clear, the discussions may not be entirely understandable to the lay
reader with no computer/engineering background.
The second section of the book discusses applications of neuroimaging technology.
These chapters contain descriptions ofsome ongoing or completed projects in neuroim-
aging, including projects to develop three-dimensional computerized atlases, imaging
of brain function, and neuronal receptor mapping. There is also an interesting
discussion of a project for computerized neuronal arbor mapping in the first section of
the book, which might be more appropriately placed in this section. In this section, too,
the authors of the chapters vary considerably in their styles of presentation. Some
authors stress neurophysiology, while others emphasize the design considerations
and/or implementation of their systems. These sections considerably expanded upon
the original papers, which described the experiments performed and the results
obtained using these systems.
The last section is appropriately titled "Selected Topics." It contains exhaustively
detailed (and extremely technical) discussions of the mathematics and algorithms
behind specific elements of imaging systems, including three-dimensional reconstruc-BOOK REVIEWS 603
tion, morphometrics (comparison ofshapes and forms), and distortion correction. Like
the first section, some chapters elucidate the application ofspecific algorithms through
discussions ofspecific uses which have been developed.
It is difficult to determine the target audience for this work. According to theauthor,
"This book will be of interest to all students, clinicians, and researchers in disciplines
relating to imaging of the structure and function of the nervous system." While the
discipline is undoubtedly interesting, ifnotfascinating, to a broad rangeofpeople, I am
not certain how much the non-engineer/computer scientist will gain from this book. It
would seem more appropriate for the scientist interested in the technical details ofthe
field. Because ofthe inconsistency in the focus and level ofdetail, however, one should
probably not consider it a thorough textbook of the science of neuroimaging. For the
reader with enough background to understand and appreciate this work, it is a
worthwhile introduction to this new and exciting field.
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VISION AND THE BRAIN: ORGANIZATION OF THE CENTRAL NERVOUS SYSTEM.Edited
by Bernard Cohen and Ivan Bodis-Wollner. New York, Raven Press, 1990. 364 pp.
$125.00.
While experimenting with retinal ganglion cells ofcats in 1966, Enroth-Cugell and
Robson made one of the major breakthroughs of the century in vision research. They
showed that these cells, capable offiring action potentials, are organized in relation to
simple receptive fields on the retina centralis. This workpioneered theongoing effort to
understand how light-induced signals are graded, distributed, and processed from the
retina to the thalamus to the cortex (and within the cortex), making visual function
possible. Vision andtheBrain: Organization ofthe CentralNervous System, edited by
Bernard Cohen and Ivan Bodis-Wollner, attempts to bring the reader up to date on the
latest research in this fascinating and dynamic field.
Vision and the Brain is volume 67 in a series published by the Association for
Research in Nervous and Mental Disease. The organization has been sponsoring a new
volume about once a year since 1920. Vision andtheBrain is the product of37 authors,
and contains 161 illustrations. It is drawn from the authors' original works and
compiled from eighteen papers, each complete with a set ofreferences. The volume is
supplemented with an extensive index.
Vision and the Brain reads more like a textbook than a collection of many authors'
writings. In general, each chapter provides a clear and concise overview of the topic
under consideration that the non-expert can easily understand and appreciate. This
overview is followed by descriptions of potential domains of research as well as a
summary ofthe authors' pioneering work in the field. The book begins with a thorough
examination ofthe functional and pharmacological organization ofretinal cells. Here,
much attention is given to the horizontal cell and the role ofdopamine as a modulator
oflateral inhibition-a phenomenon that aids in the visual recognition ofedges. Next,
the authors discuss the different transmitters mediating systems within the lateral
geniculate nucleus, thus summarizing the pre-cortical processing ofvisual input.